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  -­‐	
  16	
  chamber	
  segments	
  	
  
	
  -­‐	
  9	
  BPMs	
  
	
  -­‐	
  3	
  Pumping	
  sta'ons	
  
	
  -­‐	
  12	
  Bellows	
  
	
  -­‐	
  Photon	
  beam	
  extrac'on	
  

Storage	
  ring:	
  Vacuum	
  system	
  layout	
  

One	
  superperiod	
  (1/20	
  of	
  the	
  machine)	
  

Compact	
  la2ce	
  and	
  small	
  aperture	
  magnets	
  	
  
•  Avg.	
  clearance	
  with	
  magnets	
  <	
  0.6	
  mm	
  (with	
  bake-­‐out	
  hea'ng	
  tapes	
  wrapped)	
  

Pumping	
  strategy	
  
•  Most	
  of	
  the	
  inner	
  surfaces	
  will	
  be	
  NEG	
  coated	
  (except	
  RF-­‐cavi'es,	
  bellows,	
  
valves	
  and	
  BPMs).	
  

•  Only	
  3	
  pumping	
  sta'ons	
  (20	
  l/s)	
  per	
  superperiod.	
  

Chamber	
  materials	
  
•  	
  OFS	
  copper	
  	
  
•  	
  Stainless	
  steel	
  (flanges,	
  pumping	
  ports	
  and	
  fast	
  orbit	
  correctors)	
  
•  	
  Glidcop®	
  (ID	
  extrac'on)	
  

Rafael	
  Seraphim	
  

e-­‐	
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Storage	
  ring:	
  Chambers	
  and	
  components	
  design	
  concept	
  

TIG	
  welding	
  

TIG	
  welding	
  Precise	
  bending	
  –	
  3	
  and	
  4	
  points	
  

Dipole	
  chamber	
  
(with	
  SR	
  beam	
  extrac'on)	
  

High	
  temp	
  vac	
  brazing	
  

Deep	
  EDM	
  (wire	
  cu`ng)	
  –	
  under	
  development	
  

Low	
  temp	
  vac	
  brazing	
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Fast	
  orbit	
  corrector	
  chamber	
  
(0.3	
  mm	
  stainless	
  steel)	
  

Storage	
  ring:	
  Chambers	
  and	
  components	
  design	
  concept	
  

BPM	
   Bellows	
  

Water	
  cooling	
  pipe	
  

The	
  pumping	
  sta'on	
  includes	
  a	
  
mask	
  for	
  synchrotron	
  radia'on.	
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DN	
  25	
  

Modified	
  KEK	
  MO-­‐type	
  flange	
  
(circular	
  and	
  non-­‐circular):	
  

•  No	
  gap	
  
•  No	
  step	
  
•  Con'nuous	
  copper	
  inner	
  surface	
  

Storage	
  ring:	
  Chambers	
  and	
  components	
  design	
  concept	
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Similar	
  to	
  DAFNE	
  design	
  
(omega	
  stripe)	
  	
  

Bellows	
  –	
  design	
  under	
  study	
  
•  Built-­‐in	
  flanges	
  on	
  both	
  sides	
  
•  Only	
  one	
  design	
  
•  Max.	
  compression:	
  11	
  mm	
  
•  Max.	
  expansion:	
  2	
  mm	
  
•  Lateral	
  displacements	
  will	
  be	
  absorbed	
  by	
  
copper	
  chambers.	
  

Standard	
  design	
  –	
  
tapered	
  transi'on	
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Storage	
  ring:	
  Chambers	
  and	
  components	
  design	
  concept	
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BPMs	
  
•  Stainless	
  steel	
  body	
  
• Built-­‐in	
  flanges	
  on	
  both	
  sides	
  
• Brazed	
  bucon-­‐feedthroughs	
  

First	
  prototype	
  

Storage	
  ring:	
  Chambers	
  and	
  components	
  design	
  concept	
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A	
  new	
  cleaning	
  procedure	
  has	
  been	
  developed	
  to	
  avoid	
  agressive	
  chemicals	
  
•  10%	
  ammonium	
  persulfate	
  +	
  0,1%	
  amonium	
  acetate	
  (etching	
  ~	
  15	
  µm)	
  
•  5%	
  H2O2	
  (helps	
  to	
  remove	
  silver	
  insoluble	
  residuals)	
  
•  5%	
  ammonium	
  citrate	
  (passiva'on)	
  
	
   	
  -­‐-­‐	
  Surface	
  roughness	
  <	
  0.4	
  µm	
  (Ra)	
  -­‐-­‐	
  

Cleaning	
  facility	
  –	
  recircula'on	
  system	
  	
  

XPS	
  analysis	
  –	
  LNLS	
  	
  cleaned	
  surface	
  

Cleaning	
  quality	
  criteria:	
  
•  Atomic	
  %	
  C	
  <	
  44	
  
•  Halogens	
  (ex.	
  F,	
  Cl)	
  <	
  1%	
  
•  Other	
  contaminants	
  will	
  be	
  analyzed	
  

Storage	
  ring:	
  Cleaning	
  process	
  and	
  NEG	
  coaFng	
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Storage	
  ring:	
  Cleaning	
  process	
  and	
  NEG	
  coaFng	
  

NEG coating setup 

Main	
  characterisFcs	
  
•  Deposi'on	
  of	
  up	
  to	
  3.2	
  m	
  long	
  chambers	
  
• Magne'c	
  field	
  up	
  to	
  600	
  Gauss	
  
•  Up	
  to	
  6	
  straight	
  chambers	
  simultaneously	
  
•  Bake-­‐out	
  system	
  integrated	
  to	
  the	
  solenoids	
  
•  Automa'c	
  control	
  of	
  the	
  deposi'on	
  
•  Individual	
  control	
  of	
  each	
  chamber	
  

Loading	
  the	
  system	
  for	
  NEG	
  coa'ng	
  run	
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Storage	
  ring:	
  Cleaning	
  process	
  and	
  NEG	
  coaFng	
  

Present	
  stage	
  
•  NEG	
  coa'ng	
  	
  process	
  op'miza'on	
  

and	
  studies	
  for	
  circular	
  profile:	
  
straight	
  and	
  bent	
  chambers	
  

Film	
  composi'on	
  	
  changes	
  by	
  varying	
  the	
  
deposi'on	
  parameters	
  -­‐	
  EDS	
  analysis	
  

Low	
  
ac'va'on	
  
temperature	
  

XPS	
  analysis	
  –	
  NEG	
  film	
  ac'va'on	
  behavior	
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Storage	
  ring:	
  Cleaning	
  process	
  and	
  NEG	
  coaFng	
  

NEG	
  film	
  studies	
  
•  Aging	
  effect	
  	
  
•  Photon	
  induced	
  desorp'on	
  studies	
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24h	
  
w/o	
  ven'ng	
  

Aging	
  effect	
  

20h	
  
20h	
  

180°C	
   200°C	
  

Photon	
  desorp'on	
  studies	
  of	
  NEG	
  films	
  

2	
  m	
  long	
  sample	
  tube	
  

Vacuum	
  instrumentaFon	
  
Beam	
  stopper	
  

SR	
  beam	
  

50	
  mm	
  ID	
  NEG	
  coated	
  
copper	
  tube	
  

Photoelectron	
  collector	
  	
  
stretched	
  along	
  the	
  tube	
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Pressão	
  kr=1E-­‐1	
  mbar	
  
Campo=	
  600G	
  
Tensão=295V	
  
Corrente=60mA	
  

1st	
  Test	
  
1	
  cathode	
  –	
  	
  
Par'al	
  coa'ng	
  –	
  
bad	
  mag.	
  field	
  
homogeneity	
  
along	
  the	
  
chamber	
  

2nd	
  Test	
  
1	
  cathode	
  –	
  
Full	
  coa'ng	
  –	
  
chamber	
  
reposi'oned	
  in	
  
the	
  solenoids	
  

Pressão	
  kr=7.5E-­‐2	
  mbar	
  
Campo=	
  600G	
  
Tensão=240V	
  
Corrente=75mA	
  

Storage	
  ring:	
  Cleaning	
  process	
  and	
  NEG	
  coaFng	
  

Before	
  coa'ng	
  

Tests	
  for	
  NEG	
  coa'ng	
  of	
  narrow	
  gap	
  channels	
  are	
  in	
  progress.	
  
Prototype	
  of	
  dipole	
  chamber	
  with	
  beam	
  extrac'on	
  channel	
  has	
  been	
  cut	
  into	
  two	
  halves.	
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•  Improvements	
  are	
  being	
  studied.	
  
•  Coa'ng	
  ac'va'on	
  s'll	
  need	
  to	
  be	
  
tested.	
  

Storage	
  ring:	
  Cleaning	
  process	
  and	
  NEG	
  coaFng	
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Storage	
  ring:	
  Chambers	
  storage	
  and	
  InstallaFon	
  

1.  Arer	
  NEG	
  coa'ng,	
  the	
  chambers	
  will	
  be	
  filled	
  with	
  N2	
  	
  

2.  The	
  chambers	
  will	
  be	
  stored	
  in	
  batches	
  according	
  to	
  their	
  
assembly	
  on	
  the	
  machine	
  	
  

3.  The	
  chambers	
  will	
  be	
  wrapped	
  with	
  the	
  hea'ng	
  tapes	
  	
  
4.  The	
  chambers	
  will	
  be	
  installed	
  in	
  the	
  girders	
  
5.  The	
  chambers	
  will	
  be	
  connected	
  between	
  girders	
  
6.  Make	
  all	
  electrical	
  and	
  hydraulic	
  connec'ons	
  
7.  In-­‐situ	
  bake-­‐out	
  for	
  NEG	
  ac'va'on	
  (200	
  ⁰C	
  @	
  24h)	
  

N2	
  filling	
  and	
  sealing	
  

3.1	
  m	
  

1.3	
  m	
  

0.6	
  m	
  

Chambers	
  storage	
  concept	
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With	
  radia'on	
  shield	
  layer	
  

Storage	
  ring:	
  Bake-­‐out	
  for	
  NEG	
  acFvaFon	
  

In-­‐situ	
  bake-­‐out	
  for	
  NEG	
  ac'va'on	
  (200	
  ⁰C@24h)	
  
An	
  thin	
  polyimide	
  hea'ng	
  tape	
  (developed	
  by	
  a	
  
Brazilian	
  company)	
  	
  is	
  used.	
  

• Thickness	
  <	
  0.4	
  mm	
  
• Max.	
  opera'on	
  temperature	
  210	
  ⁰C	
  	
  

Hea'ng	
  tape	
  
Ttube=	
  200	
  ⁰C@24h	
  

Tambient=	
  23	
  ⁰C	
  

2T	
  dipole	
  prototype	
  (PM)	
  

Magnet	
  hea'ng	
  results	
  
ΔT	
  poles	
  =	
  	
  12.2	
  ⁰C	
  
ΔT	
  PM	
  	
  	
  	
  =	
  	
  8.8	
  ⁰C	
  	
  

Impact	
  of	
  in-­‐situ	
  NEG	
  ac'va'on	
  on	
  
permanent	
  magnets.	
  

Tpoles=	
  35.2	
  ⁰C	
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BPM	
  

Pumping	
  sta'on	
  

Pumping	
  sta'on	
  

Pumping	
  sta'on	
  

bellows	
  

bellows	
  

•  Material:	
  Stainless	
  steel	
  
•  Circular	
  profile	
  chambers	
  with	
  dimensions	
  of	
  Ø36.1	
  x	
  1	
  mm	
  (straights)	
  and	
  Ø23.4	
  x	
  1	
  mm	
  (dipoles)	
  

SR	
  power	
  density=	
  3.2	
  W/m:	
  	
  
No	
  radiaFon	
  absorber	
  or	
  water	
  
cooling	
  is	
  needed.	
  

A	
  Brazilian	
  company	
  has	
  been	
  chosen	
  to	
  
supply	
  the	
  chambers	
  
o  The	
  dipole	
  chambers	
  manufacturing	
  

has	
  been	
  started	
  

Booster	
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Thank	
  you	
  for	
  your	
  acen'on!	
  


